Ray-finned fishes constitute the dominant radiation of vertebrates with over 30,000 species.
Introduction Identification of UCE regions

106
To identify ultraconserved elements (UCEs) in fishes, we used genome-to-genome alignments 107 of stickleback (Gasterosteus aculeatus) to medaka (Oryzias latipes) to locate nuclear DNA 108 regions of 100% conservation greater than 80 bp in length. To enable efficient capture-probe 109 design, we buffered these regions to 180 bp (where needed) by including equal amounts of 110 medaka sequence 5' and 3' to each UCE. We aligned or re-aligned these buffered regions 111 to the genome-enabled fishes (zebrafish, Danio rerio, stickleback, medaka, and two species 112 of puffers, Tetraodon nigroviridis and Takifugu rubripes) using LASTZ [24] , keeping only 113 non-duplicate matches of ≥ 120 bp and ≥ 80% sequence identity across all species in the 114 set. Based on the intersection of UCE loci across all fishes that were greater than 10 Kbp 115 apart, we designed a pilot set of 120 bp sequence capture probes for each of the UCEs 116 present among all members of the set by tiling probes at 4X density. We had these probes 117 commercially synthesized into a custom SureSelect target enrichment kit (Agilent, Inc.). We 118 used a higher than normal [25] tiling density to help ameliorate potential sequence differences 119 among species introduced by buffering shorter UCEs to 180 bp.
120
Library preparation, UCE enrichment, sequencing, and assembly
121
We prepared DNA libraries from 18 fish species, including representatives of five acantho-122 morph orders and two families of perciforms (Table 2) , by slightly modifying the Nextera (Block #3). We incubated species-specific libraries with synthetic RNA probes from the We quantified enriched, indexed libraries using qPCR (Kapa Biosystems), and we prepared 134 two library pools containing 10 libraries at equimolar ratios prior to sequencing.
135
We sequenced each pool of enriched DNA using two lanes of a single-end 100 bp Illu-136 mina Genome Analyser (GAIIx) run. After sequencing, we trimmed adapter contamination, 137 low quality bases, and sequences containing ambiguous base calls using a pipeline we con-138 structed (https://github.com/faircloth-lab/illumiprocessor). We assembled reads, 139 on a species-by-species basis, into contigs using Velvet [27] and VelvetOptimiser. ing assembly, we used a software package (https://github.com/faircloth-lab/phyluce) 141 containing a custom Python program (match contigs to probes.py) integrating LASTZ [24] 142 to align species-specific contigs to the set of probes/UCEs we used for enrichment while 143 removing reciprocal and non-reciprocal duplicate hits from the data set. During matching, 144 this program creates a relational database of matches to UCE loci by taxon. This pro-
145
gram also has the ability to include UCE loci drawn from existing genome sequences, for 146 the primary purpose of including available data from genome-enabled taxa as outgroups 147 or to extend taxonomic sampling. We used this feature to include UCE loci we identified 
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The STAR topology was less resolved than topologies based upon analysis of the con- teoglossomorphs, ostarioclupeomorphs, and euteleosts, and a successive sister group rela-255 tionship between ostarioclupeomorphs, Salvelinus + Umbra, and all remaining euteleosts.
256
The species tree switched the position of the Gadiformes, represented by cod (Gadus) and 
275
With a large number of sites, even a relatively small change in branch length could result in 276 a large difference in likelihood, resulting in a high rejection rate of branch length proposals.
277
This explanation is consistent with the extremely low acceptance rates we observed in our 278 analyses ( < 5% for branch rate and node height proposals). perspective on the evolution of mediterranean teleost fishes. PLoS ONE 7, e36443.
501
(doi:10.1371/journal.pone.0036443). 
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We assigned fossil calibrations to 14 nodes of the maximum likelihood phylogeny (Fig. 2) 516 to enable divergence time estimation using BEAST v1.72. Below, we justify the bounds for 517 each calibration point.
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MRCA of Actinopterygii 
